Abstract. In this paper, we introduce the definitions about soft sets and soft reasonable expansive mapping. Then, we proved the fixed point theorems about it on complete soft metric spaces. Finally, we present some examples to validate and illustrate our approach.
Introduction
The research about fixed point of expansive mapping was initiated by Machuca(see [1] ).
Later, Jungck discussed fixed points for other forms of expansive mapping(see [2] ). In the resent, many researchers contribute many structure on soft set theory(see [3] [4] [5] ). Futher, Das and Samanta [6] introduced a different notion of soft metric space by using a different concept of soft point and investigated some basic properties of these spaces.
mapping F:E → B(R) is called a soft real set. If (F, E) is a singleton soft set, then identifying (F, E) with the corresponding soft element, it will be called a soft real number and denotedr,s, t, ect. If all elements of E are the same singleton soft set. It denotedr,s,t, ect.
For two soft real numbersr,s, we say that: (N1)r≤s, ifr(e)≤s(e), for all e ∈ A; (N2)r≥s, ifr(e)≥s(e), for all e ∈ A; (N3)r<s, ifr(e)<s(e), for all e ∈ A; (N4)r>s, ifr(e)>s(e), for all e ∈ A; Definition 2.6.A be a nonempty subset of parameters andŨ be the absolute soft set, i.e.
( f , ϕ)(x λ ) = U for all λ ∈ A, where (F,A)=Ũ.
A mapping d: SP(Ũ) × SP(Ũ) → R(A) * is said to be a soft metric onŨ if for any U x λ ,U y µ ,U z γ ∈ SP(X), the following hold :
} α∈Λ of soft point inŨ will be simply denoted by
In particular, a sequence {U x n λ n } n∈N of soft points inŨ will be denoted by {U x λ n } n .
Definition 2.7. Let {x λ ,n } n be a sequence of soft points in a soft metric space (Ũ,d, E). Then the sequence {x λ ,n } n is said to be convergent in (Ũ,d, E) if there is a soft pointỹ ν∈X such that
. Definition 2.8.Let {x λ ,n } n be a sequence of soft points in a soft metric space (Ũ,d, E). Then the sequence {x λ ,n } n is said to be a Cauchy sequence in (Ũ,d, E) if there is a soft pointỹ ν∈X such that
. Definition 2.9.A soft metric space (Ũ,d, E) is called complete if every Cauchy sequence inX converges to some point ofX.
Throughout this paper,we use N to denoted the set of soft natural numbers and[ x] to denote the maximum soft integral value that is not large thatx. such thatd
f :Ũ →Ũ is called a soft two times reasonable expansive mapping if there exists a soft constant
Definition 2.11. f :Ũ →Ũ is called a soft twenty-one type expansive mapping if there exists a soft constanth≥1 such that
f :Ũ →Ũ is called a soft twenty-three type expansive mapping if there exists a soft constant
Main results
Definition 3.1.Let (Ũ,d, E) be a complete soft metric space, and let ( f , ϕ) :
is called a soft n times reasonable expansive mapping if there exists a soft constanth>1 such that
is called a soft H 1 -type n times reasonable expansive mapping if there exists a soft constanth≥1 such that
)} Definition 3.3.Let (Ũ,d, E) be a complete soft metric space, and let ( f , ϕ) :
is called a soft H 2 -type n times reasonable expansive mapping if there exists a soft constanth≥1 such that
, E) be a complete soft metric space, letŨ 1 be a subset ofŨ, and left the soft mappings ( f , ϕ 1 ), (g, ϕ 2 ) :Ũ 1 →Ũ satisfy the following conditions:
(ii) There is a functional φ :Ũ → R + which is lower semicontinuous bounded from below such
Then, ( f , ϕ 1 ) and (g, ϕ 2 ) have a coincidence point, that is, there exists at least anx λ∈Ũ1 such
Theorem 3.5. Let (Ũ,d, E) be a complete soft metric space and ( f , ϕ) be a continuous and soft surjective mapping if there exists a constanth>1 such that
Proof. By (2.4) we have
Thus,
From the continuity ofd, we know that φ (x λ ) is continuous. Thus φ (x λ ) is lower semicontinuous bounded from below. Therefore the conclusion follows immediately from the above Lemma 2.4. This completes the proof.
Theorem 3.6.Let (Ũ,d, E) be a complete soft metric space and ( f , ϕ) be a continuous and soft surjectiveñ (ñ≥2,ñ∈Ñ)times reasonable expansive mapping. Assume that either (i)or(ii)holds:
is an H 1 − typeñ times reasonable expansive mapping;
(ii)( f , ϕ) is an H 2 − typeñ times reasonable expansive mapping.
Then,( f , ϕ)has a fixed point inŨ.
Proof. In the case of (i),takingỹ
is anñtimes reasonable expansive mapping, we have
Thus,we obtain
By Theorem 2.5, we obtain that ( f , ϕ) has a fixed point inŨ. In the case of (ii),taking
BecauseŨ is anñ times reasonable expansive mapping, we have
).
Therefore, we have
)≥hmin{d 2 (x λ , ( f , ϕ)(x λ )),d(x λ , ( f , ϕ)(x λ ))
)} Ifd 2 (x λ , ( f , ϕ)(x λ )) = min {d 2 (x λ , ( f , ϕ)(x λ )),d(x λ , ( f , ϕ)(x λ ))·d( f n−1 (x λ ) ϕ n−1 (λ )
, f n (x λ ) ϕ n (λ ) )},
)≥√hd(x λ , ( f , ϕ)(x λ )).
Because√h≥ 1, by Theorem 2.5, we obtain thatŨ has a fixed point inŨ.
Ifd(x λ , ( f , ϕ)(x λ ))·d( f n−1 (x λ ) ϕ n−1 (λ )
